. Single domain FFF-tapes with differing orientations. Top: Bright field images of the tapes. β denotes the angle from the electrodes to the tape. Bottom: the corresponding polar plots of the same tapes. Bar size is 5 µm. 
Supplementary note 1: Estimation of FF thickness
In order to estimate the effective thickness of FF, we will look at the cross section of the tube as a ring made of two concentric circles. This is a fair approximation given the hexagonal shape of the tube. The maximal thickness of such a ring is achieved when the distance from the edge is exactly the difference between the outer and inner radii of the ring. Since the electro-optic response is linearly dependent on the thickness, we looked at the cross section of the tube and found the maximum value is achieved at a distance of 0.9 m from the tube edge. The thickness at a given distance from the edge is described by:
Where R is the radius and x is the distance from the edge. Given the radius of the analyzed tube is 1.25 m, the corresponding thickness is µm.
Supplementary note 2: FF coefficients calculation
In order to calculate the exact coefficients we must know the space group of the crystal. For the FF-tubes it is , and therefore In the crystal frame ( ) the electro-optic tensor is :
in this frame the external electric field applied along y is: (X,Z) denotes the tube's framework. The double headed red arrow is the axis of the incident polarization, where α is the angle between the polarization and the x axis, and β is the angle between x and the long axis of the tube (Z).
Then:
Then if we assume a uniaxial crystal, based on the space group symmetry, we can call:
The index ellipsoid then becomes :
We will for now omit the YZ contribution in our calculation, and focus on the XZ term in order to demonstrate that cross terms effects are very small. The cross terms rotate the refractrive index ellipsoid. We therefore would like to return to an equation of the form:
, by rotating the axes by an angle :
With defined by:
so we have the final indices :
From Equation (4) it can be seen that the effect of the cross term is strongly dependent on the birefringence, , of the material, since the numerator is very small relative to the denominator even for mild birefringence, as we observed for FFF-plates, and high values of the electro-optic coefficient and the applied field. While the refractive indices of FF are unknown to date, we can estimate the response using the values for FFF-plates. using FFF's birefirngence -, the applied field -, and taking the value of of LiNBO 3 -,among the higest cross term coefficients measured, yields ( ) , corresponding to a rotation of just 1.4, and its electro-optic contribution is negligible. Therefore, we will only conisder the contributions of to the electro-optic response from here on.
The signal in PLEOM for FF-tubes
The incident field is the following, in (x,y,z) and (X,Y,Z) frameworks respectively :
After going through the tube , the field is
Where is the wave number of the incident laser beam, and is the effective thickness calculated above. The beam then goes through a halfwaveplate at and a polarizer along which is equivalent to projecting this field along ⃗ , the vector aligned with the incoming polarization:
This can be written as the sample beam : with a modulus and a phase that will be detailed hereafter.
Under the influence of the quasistatic Electric field applied by the electrodes ⃗ , the indexes are modified.
So that the modulus is , with a phase . By mixing it with a well chosen reference beam of the form: , The total field and the intensity associated become:
The balanced homodyne detection of the signal allows us direct access to the intererence term:
The signal depends on and that both depend on as detailed hereafter.
The modulus
The modulus of the sample beam is: The phase the phase of is defined by:
where and are the imaginary and real parts of .
We will consider the change of with :
The lock in amplifier is tuned to the frequency of the applied external field, and therefore its signal is directly proportional to . From Equation (22) it is evident that no signal is measured when there is no electro-optic response in the material. Fitting Equation (22) to the polar plot, and comparing it to the measured retardance by the pockels cell, allows the determination of which allows the caclulation of the respective electro-optic coefficients.
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